The local Lorentz group is introduced in flat space-time, where the resulting Dirac and Yang-Mills equations are found, and then generalized to curved space-time: if matter is neglected, the Lorentz connection is identified with the contortion field, while, if matter is taken into account, both the Lorentz connection and the spinor axial current are illustrated to contribute to the torsion of space-time.
α → x ′α = x α + ǫ α β (x γ )x β , the behavior of a vector field V α → V ′ α must be equivalent: from the comparison of the two transformation laws, the identification ǫ
is possible, where the isometry condition ∂ β ξ α + ∂ α ξ β = 0 has been taken into account.
Spinor fields, on the contrary, cannot have the same behavior under the two transformations, for spinors transform under a spinor representation of the Lorentz group, while no spinor representation is given for the diffeomorphism group, 1 i.e. spinor fields must experience the isometric component of the diffeomorphism as a local Lorentz transformation. The implementation of a local symmetry requires the introduction of gauge field, and the space where these gauge transformations live can be defined by comparing the coordinate transformation that induces vanishing Christoffel symbols in the point P , y 
The coordinates of the tangent bundle are linked point by point to those of the Minkowskian space through the relation above, and they differ for the presence of the infinitesimal displacement ξ. From now on, these coordinates will be referred to as x a . Let M 4 be a 4-dimensional flat Minkowski space-time: the action describing the dynamics of spin-
global Lorentz transformation, defined as in.
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For local Lorentz transformations, the Lagrangian density will read L = 
If fermion matter is absent, variation with respect to the connection gives the structure equation µ ν V ν and ψ → s(Λ(x))ψ.Passive Lorentz transformations are due to isometric diffeomorphisms of the space-time manifold, which pull back the local basis in the generic point P . While active transformations are defined everywhere once the matrix Λ(x) is assigned, passive transformations can be reduced to a Local Lorentz transformation only in the point P , acting as a pure diffeomorphism on the other points of the manifold. These two kinds of transformations, indeed, coincide on curved space-time, too: because of local Lorentz transformations, a tetradic vector transforms as e ′ā µ (x ′ ) = Λāb(x ′ )eā µ (x ′ ), while, for world transformations,
The comparison leads to the identification e ′ā µ (x ′ ) = eā µ (x ′ ) + eb µ (x ′ )ǫā b , where ǫāb ≡ −Dbξā − Rābcξc, λābc = Rābc − Rācb being the anolonomy coefficients. b The interaction term between w and A is added by hand, and will be crucial for the geometrical interpretation of the Lorentz-group field. We are assuming 8πG = 1. c For a discussion of the reduction of the dynamics, see. 
